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1) move C1013 out of shield (layout)
2) swap D132 and D143 (layout)
3) add R25 for R3000 (schemaitc and layout)
4) change C51 to through hole

Rev1A3 Revision

Size

Scale

CAGE Code DWG NO Rev

Sheet
o f

Modif ied:

http://www.actiontec.com

1B3

ACTIONTEC ELECTRONICS, INC

R3000

Saturday, September 13, 2014 2 17

B

760 N. MARY AVE.
SUNNYVALE, CA94086

<Cage Code>
0.2 REVISION

Size

Scale

CAGE Code DWG NO Rev

Sheet
o f

Modif ied:

http://www.actiontec.com

1B3

ACTIONTEC ELECTRONICS, INC

R3000

Saturday, September 13, 2014 2 17

B

760 N. MARY AVE.
SUNNYVALE, CA94086

<Cage Code>
0.2 REVISION

Size

Scale

CAGE Code DWG NO Rev

Sheet
o f

Modif ied:

http://www.actiontec.com

1B3

ACTIONTEC ELECTRONICS, INC

R3000

Saturday, September 13, 2014 2 17

B

760 N. MARY AVE.
SUNNYVALE, CA94086

<Cage Code>
0.2 REVISION



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

SPI_MOSI
SPI_CLK

SPI_MISO

POR_RESET_B

Z_UART_TXD
Z_UART_RXD

PCEe_TDP_2G
PCEe_TDN_2G
PCEe_RDP_2G
PCEe_RDN_2G
PCEe_CLKP_2G
PCEe_CLKN_2G

PCEe_CLKREQ_B_2G
PCEe_RST_B_2G

PCEe_RST_B_2G

PCEe_TDP_2G
PCEe_TDN_2G
PCEe_RDP_2G
PCEe_RDN_2G
PCEe_CLKP_2G
PCEe_CLKN_2G

PCEe_CLKREQ_B_2G

WLAN_LED_2G_L

WLAN_LED_2G_L

B_SPI_MOSI
B_SPI_CLK

+3.3V

+1.0V

+3.3V

+5V

+5V
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5.0 - BCM_RF_2G

5.0 - BCM_RF_2G

PCIE_CLKP

PCIE_RDP
PCIE_RDN

PCIE_TD_P

PCIE_CLKN

PCIE_TD_N

PCIE_RST
PCIE_CLKREQ

PCIE_WAKE_EL
RF_DISABLE_L

+3.3V

+5V

GND

WLAN1_LINK_LED

1.0 BCM63149

1.0 - BCM63138

SPI_CLK

SPI_MISO

UART2_SIN

SPI_MOSI

POR_RESET_B

UART2_SOUT

+3.3V

GND

+1.0VD
PCIE1_RST_B

PCIE1_CLKN

PCIE1_RDN
PCIE1_RDP

PCIE1_CLKP

PCIE1_TDN
PCIE1_TDP

PCIE1_CLKREQ_B

+5V

WLAN1_LINK_LED

B_SPI_CLK
B_SPI_MOSI
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BCM63138
3.3V

AOZ1038

BCM63138

BCM3450 X 2
3.3V 0.55X2 A

AOZ1024DI / 
MP8708EN-LF-Z

Internal Reg

 Mini PCI-e Connector (RF)

1.0V
BCM63138

3.3V/4A

LEDs & MISC.
0.2 A

Power In  12V DC

0.1 A3.3V

xx A3.3V
NAND Flash

3.3V

DDR3
0.2 A

1.5V

0.9A X 2
USB 3.0

5V

1.5V

BCM63138Internal Reg
1.8V

BCM63138

3.3V

1.8V

1.5V

1.0V

2.4 GHz RF2.1A

0.3 A

0.36 A

0.2 A

2.5A

MP8760/
AOZ1038

5V/6A

4.9A

BCM6803 X 2
3.3V 0.115X2 A

RT9059
1.0VA

BCM63138

5V

1.02A5V 5 GHz RF
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WLAN1

+1.8V

FRONT PANEL LEDs

DDR

ANALOG

WPS

If an LED is connected to a gpio with strap function, the orientation
of the LED must be configured so the desired strap value is set.
If the strap should be set high, configure the LED as active-low.
If the strap should be set low, configure the LED as active-high.

INET

POWER

This transistor circuit prevents the LEDs from asserting a
high on the strap settings of gpio[30:29,16:15].  This circuit
is used for the evalution board, to allow the DIP switch to
set the strap.  A production board should connect the LEDs
to match the desired strap settings of the gpio.  See
examples below:

(Wi-Fi Protected 
Setup)

Broadcom Confidential
All Rights Reserved

+1.5V

+12VDC Regulated Input

Vfb = 1.000V

Footprint designed to
isolate copper shapes. 
Provides copper
connection 200 mil w ide.

Schematic Symbol

WLAN2

ENET1

ENET2

ENET3

ENET4

ENET5Status      SPD[1] SPD[0]  Color
---------------------------------
1000BASE-T    1      0     Green
100BASE-T     0      1     Yellow
10BASE-T      1      1      off
No Link       1      1      off

GREEN

GREEN

RED

RED

LINK/ACT

LINK/ACT

LINK/ACT

LINK/ACT

LINK/ACT

Vfb = 1.000V

Place R181-183 and
C141-143 near FETs.

--Single point connection
    to ground plane

--Single point connection
    to ground plane

Place C151 close
to balls AD5, AE5

Status      LNK/ACT  LED
---------------------------------
Link          0      Green
Activity      1      Blink Off

(the truth table above is inverted
for signals from the serial shift
register when LEDs are active high)

3.3V/4A Regulator

Rbot

Rtop

AOZ1020AI Vout = 0.8 * [ (Rtop + Rbot) / Rbot ]

GPIO_10

GPIO_11

GPIO_12

GPIO_13

GPIO_22

GPIO_24

GPIO_26

5G

2.4G

GPIO_15

GPIO_19

GPIO_17

COAX LAN

COAX WAN

GPIO_14

USB

GPIO_16

Rbot

Rtop

+1.0V DIGITAL
1V AVS

--Single point connection
    to ground plane

1V/6A

5V/6A

SWREG1P8_VSENSE

SWREG1P5_ISENSE
SWREG1P5_NDRIVE
SWREG1P5_PDRIVE

SWREG1P8_ISENSE

SWREG1P8_PDRIVE
SWREG1P8_NDRIVE

BMU_1V8

PVTMON_DAC

DYING_GASP

SWREG1P5_VSENSE

1V_FB

PVTMON_ADC

LE
D

_S
T

R
A

P
_3V

3

12V_IN

3V3_SW

3V3_EN 3V3_FB

3V3_FB 3V3_COMP
3V3_EN
3V3_SW

PWR_ON

1V_EN

1V_FB

+3.3V

+1.0VD

+5V

I2C_SCL

+3
.3

V
_L

E
D

5V_SW

5V_FB

INT_1V_REG_OUT

+1.0VA

SWREG1P0_ISENSE

SWREG1P0_PDRIVE
SWREG1P0_NDRIVE

SWREG1P0_VSENSE

1V_SW

PWR_ON 5V_EN2

I2C_SDA

+3.3V3 ,̂6,9,10,11,12,14

+1.0VD3 ,̂11

GND3 ,̂6,7,8,9,10,11,12,13,14,15,16,17

+5V3 ,̂10,12,15,16,17

WLAN1_LINK_LED3 ,̂13

+3.3V

+3.3V

+1.8V

+3.3V_LED

+3.3V

+1.5V

+3.3V

+1.8V

+12v

+12v

+12V

+12v

+3.3V

+3.3V

+3.3V

+12v

+5V

+1.0VD

+1.0VD

+3.3V

+1.5V
+1.0VA

+3.3V

+12v

WLAN0_LINK_LED12

POR_RESET_B3,6

INET_FAIL_LED6

INET_ACT_LED6

GPHY0_LINK/ACT_LED6,7

GPHY2_LINK/ACT_LED6,7

GPHY1_LINK/ACT_LED6,7

GPHY3_LINK/ACT_LED6,7

GPHY4_LINK/ACT_LED6,7

WPS_LED_GRN6

WPS_LED_RED6

USB_LED6

POWER_ON_LED6

POST_FAIL_LED6
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R112 150

R1755

47K

Q13

MMBT3906

1

2
3

R161
0/NL

TIE2
200x13_MILS

Q103A
AO66041

6
5

C195

10uF/6.3V

C1913
22uF/10V

L110

1.5uH/NL

1 2

C1951
0.1uF/25V

C15
1uF

0402
X5R

C695
0.1uF/25V

UU188

AOZ1038

VIN
2

EN
6

COMP
5

PGND
1

NC1
7

FB
4

NC2
8

AGND
3

LX
9

R156
4.99K

C141
0

MH3
MTG .150/.275

L13 2.2uH/8A

C129

0.1uF

F1 0R

C151
0.22uF

R126 150

C124
22uF/6.3V

Q101B
SIA533EDJ-T1-GE3/NL

4

5

3 D2

R102 150

TP66

1

R30
10

C22 180pF/NL

C61 1.5nF/NL

U5 RT9059QW

VIN1
7

G
N

D
11

EN
6

PGOOD
5

VOUT1
1

VDD
10

ADJ
4

VOUT2
2

VOUT3
3VIN2

8

VIN3
9

R179

12.1K/NL1%

C21
100pF(DNI)

R1756 12K

1%

D121

Red/Green

1
2

3
4

D132

Green

DD128 Green/NL

D13

1N4148/NL

C2354

0.1uF

TP69

1

R20

100K

D143

Green

D140

Green

R155
0

U2 AOZ1038

VIN
2

EN
6

COMP
5

PGND
1

NC1
7

FB
4

NC2
8

AGND
3

LX
9

R101 150

C17

10uF/6.3V

J8

DC JACK

1
2
3

C9

10uF/6.3V

C694

1000uF/25V

HS3
MTG

C137
10uF

VR1

DIAC_30V (DNI)
VR5MM

1 2

L111

2.7uH

12

C1942
22uF/10V

FB5
600 Ohms

TIE1
200x13_MILS

C132
10uF/NL

R164

1K

C2350 15pF/NL

R165
100K

HS4
MTG

C10
1uF

0402
X5R

C2351

22uF/6.3V

Q102A
AO66041

6
5

R31 0

L2 1uH/7A

C16

1uF

R183 1.2K

C1944
22uF/10V

C43
22uF/NL

C2347
10uF/25V

1206

C2348

22uF/6.3V

BCM63138

(7 OF 8)

VOLTAGE REGULATORS

U101G
BCM63138EKFEBG
BGA600_0.8mm

SWREG_AVDDIN_1
AD5

SWREG_AVDDIN_2
AE5

SWREG_PVDDIN_1
AE1

SWREG_PVDDIN_2
AE2

SWREG1P0_ISENSE
AF3SWREG1P0_NDRIVE
AF2SWREG1P0_PDRIVE
AF1SWREG1P0_VSENSE
AF4

SWREG1P5_ISENSE
AG4SWREG1P5_NDRIVE
AH2SWREG1P5_PDRIVE
AH1SWREG1P5_VSENSE
AH3

SWREG1P8_ISENSE
AF5SWREG1P8_NDRIVE
AG2SWREG1P8_PDRIVE
AG1SWREG1P8_VSENSE
AG3

BMU_THERMB
AD3

BMU_THERMA
AC6

BMU_THERM
AD2

BMU_REFGND
AC2

BMU_REF_VDD3P3
AB4

BMU_PWM_OUT / GPIO_120
Y3

BMU_OWB / GPIO_119
Y4 BMU_OWA / GPIO_118
Y5

BMU_IBAT
AC1

BMU_FD_EN_N
AA2

BMU_ENB / GPIO_117
AB2 BMU_ENA / GPIO_116
AB3

BMU_DIS_CTRL / GPIO_115
AA5

BMU_AC_EN / GPIO_114
AA3

BMU_VIN
Y6

BMU_VBAT
AC3

BMU_THERMC
AD4

BMU_VREF_VDD1P8_IN
AC5 BMU_VREF_VDD1P8_OUT
AC4

BMU_VREF1P6
AB5

PVTMON_VDAC
AE4PVTMON_ADC
AE3

DGSENSE
AD24

C2353
0.82nF

MH2
MTG .150/.275

Q102B
AO6604

3

4
2

R130 150

C13
0.1uF

0402
X5R

C47
22uF/NL

D134

Green

Q103B
AO6604

3
4

2

R1761 49.9

C102
0.1uF/NL

0402
X5R

R1429
10.5K
1%

C2352
22uF/25V

1206

R1763 2K

D128 Green

TP68

1

TP63

1

R159
10K
1%

U1

AOZ1024DI

PGND
1

VIN
2

AGND
3

FB
4

COMP
5EN
6LX
7LX
8

LX
P

A
D

10
G

N
D

9

C24
0.82nF

Q105
MMBT3904LT1G

TP9

1

R108 150

C48
22uF/NL

R180
40.2K

R157
10K
1%

TP67

1

R34 0/NL

C150
0.22uF

R1760
0/NL

MH1
MTG .150/.275

C2357

0.1uF/NL

R23
59K
1%

R162
10K

C2338
0.1uF

R177

24K

C18
10uF/25V

1206

R1442 56.0K

1%

FD1

FD

UU1 MP8708EN-LF-Z/NL

IN
1

EN/SYNC
5

BST
4

SW
2

FB
6

G
N

D
8

SW
3

VCC
7

E
P

A
D

9

C49
22uF/6.3V

C135
22uF/NL

TP14

1

R1753
8.2K

R1759
0/NL

DD131

Red/Green

1 2

3

R182 1.2K

R12
100K

C20
1.8nF

R127 150

R128 150

D136

Green

MH4
MTG .150/.275

TIE3
200x13_MILS

FD2

FD

R111 150

C1

22uF/6.3V

R19 47K

C50
22uF/6.3V

ZU101
HEAT-SINK-21mmSQ

C130
22uF/6.3V

R1762 49.9

D124

Red/Green

1
2

3
4

R77
10.0K
1%

C23
1uF(NL)

0402
X5R

FD3

FD

R21 0

C19

22uF/6.3V

R22

31.6K
1%

L112

3.3uH

1 2

C143
10pF

Q15

MMBT3906

1

2
3

R11

10K

C142
10pF

R1754
47.5K
1%

R129 150

R107 150

R15
10K

HS2
MTGFD4

FD

C120

0.1uF

C42
0.1uF/25V (DNI)

R1764 2K

HS1
MTG

R18

47K/NL

R78
13K

Q101A
SIA533EDJ-T1-GE3/NL

1

6

2

D1

C136
10uF

C765
10uF/25V

C1912
22uF/25V

C696
1000pF

R158
8.06K

D129 Green

HS5
MTG

L1 3.3uH/6A

Q104
MMBT3906LT1G

C123

0.1uF

R181 4.7K

R163

10K

R1769 150

C101

0.1uF/NL
0402
X5R

TP65

1

D138

Green

R154
6.04K/NL
1%

R16
45.3K

C2349 15pF/NL

HS6
MTG

DD129 Green/NL
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63138_DDR_package_trace_lengths.rpt

OPTIONAL SPI Serial FLASH
MEMORY: 2-32 MBYTES

1) All signals must be matched to the length of the clock traces between the
    SoC and each DRAM seperately. X = CLK/CLKb is the length between
    SoC and DRAM of interest.
2) Address and control must be ( X + 197 mil ) +/- 394 mil.
3) DQS must be ( X - 1250 mil) +/- 1750 mil.
4) All DQ/DM must match corresponding byte lane DQS within +/- 315 mil.

JTAG, TEST
CONNECTOR

DDR SDRAM layout rules:
All timing is relative the CLK/CLKb that arrive at the destination DDR SDRAM chip.
 

All Rights Reserved

MANUAL
RESET

!

MAIN MEMORY
DDR3 SDRAM
32-256 MBYTES

Place R249-250
near U201.

R256-259 are for in-circuit programmer.
Remove for production.

Place C201-C210, close to U201

Place R251-252
near U101

OPTIONAL NAND FLASH
MEMORY: 128-4000 MBYTES

Bootstrap inputs are muxed onto
GPIO[59,57,55,53,51:42,39,31:29,18:15,2:0]. Be
aware that placing a pull-down resistor on any of these
gpio will change the default bootstrap configuration.

BCM63138 Strap Options

CONSOLE
PORT

GPIO_52 = PWRUP for LD0
GPIO_53 = DIN for LD0
GPIO_55 = DCLK for LD0
GPIO_54 = PWRUP for LD1
GPIO_09 = DIN for LD1
GPIO_10 = DCLK for LD1

Place C225
as close to
BCM63138
as possible

GPIO_16
GPIO_17

PCIE1_RC_MODE

BOOT_SEL_ 0
SPI_SLAVE_DISABLE

PCIE0_RC_MODE
GPIO_0

GPIO_29

GPIO_15
PICO_ROM_BOOT

BOOT_SEL_ 1
BOOT_SEL_ 2
BOOT_SEL_ 3
BOOT_SEL_ 4

SOFTWARE_0

PMC_ROM_BOOT
PMC_BOOT_AVS

HSSPIFLASH_CLK
SPI_FLASH_ADDR24

SOFTWARE_1
SOFTWARE_2

SOFTWARE_3
SOFTWARE_4

RESERVED

PMC_BOOT_FLASH
A9_CORE0_BOOT

RESET_DELAYRESERVED

GPIO_39

GPIO_42
GPIO_43
GPIO_44
GPIO_45
GPIO_46

GPIO_47
GPIO_48
GPIO_49

GPIO_50
GPIO_51 GPIO_53

GPIO_55

GPIO_57
GPIO_59

GPIO_1
GPIO_2

GPIO_18

GPIO_30

GPIO_31

SPIS_SSB SPIS_CLK

NOTE:  All 24 DDR_VTT
connections MUST be made for
Virtual Vtt to work properly. 

RESERVED

RESERVED

SIGN AL
DDR_A_00
DDR_A_01
DDR_A_02
DDR_A_03
DDR_A_04
DDR_A_05
DDR_A_06
DDR_A_07
DDR_A_08
DDR_A_09
DDR_A_10
DDR_A_11
DDR_A_12
DDR_A_13
DDR_A_14
DDR_A_15
DDR_BA_0
DDR_BA_1
DDR_BA_2
DDR_C AS_B
DDR_C KE
DDR_CLK_N
DDR_CLK_P
DDR_CS_B_0
DDR_CS_B_1
DDR_DM _0
DDR_DM _1
DDR_DQ_00
DDR_DQ_01
DDR_DQ_02
DDR_DQ_03
DDR_DQ_04
DDR_DQ_05
DDR_DQ_06
DDR_DQ_07
DDR_DQ_08
DDR_DQ_09
DDR_DQ_10
DDR_DQ_11
DDR_DQ_12
DDR_DQ_13
DDR_DQ_14
DDR_DQ_15
DDR_DQS_N _0
DDR_DQS_N _1
DDR_DQS_P_0
DDR_DQS_P_1
DDR _ODT
DDR_R AS_B
DDR _WE_B

LENGTH (MIL)
700. 1
556. 6
436. 4
509. 6
530. 9
633. 0
537. 5
623. 5
370. 8
411. 6
453. 6
537. 8
500. 0
639. 0
547. 4
350. 5
810. 4
552. 1
767. 7
223. 4
347. 8
352. 8
351. 0
340. 0
434. 9
468. 6
381. 6
465. 4
318. 5
449. 4
359. 3
438. 7
416. 0
454. 0
328. 5
218. 3
306. 3
306. 2
250. 5
311. 9
269. 7
320. 1
311. 5
379. 7
317. 9
370. 1
320. 0
337. 1
355. 7
273. 7

DDR Internal Package Net Lengths. 
Include in length matching constraints.

For users of Allegro 16.5 and higher, DDR internal
package net length file is embedded here>

! DO NOT DEVIATE FROM LINE DRIVER CONNECTIONS BELOW:
LD0 is referred to as the INT channel in the s/w.
LD1 is referred to as the EXT channel in the s/w.
See for instance, the boardparms.c file.

Default DIP switch settings:

SW202
SW203 SW204

P1
P2
P3
P4
P5
P6
P7
P8

P1
P2
P3
P4
P5
P6
P7
P8

P1
P2
P3
P4

GPIO_41

All OFF except:
SW202 positions 2, 4.
SW203 position 1.

BOOT_SEL[5:0]

BOOT SELECT OPTIONS

FLASH Memory Configuration SW202 position
Switch ON = Strap Low (0)
 8    6    5    4    3    2

111XXX = Boot from SPI
110XXX = Boot from eMMC-NAND
101XXX = Boot from SPI-NAND
100XXX = Reserved
011XXX = Boot from NAND, 512B page
010XXX = Boot from NAND, 8kB  page
001XXX = Boot from NAND, 4kB  page
000XXX = Boot from NAND, 2kB  page
0XX000 = Boot from NAND, Disable ECC
0XX001 = Boot from NAND,  1-bit  ECC
0XX010 = Boot from NAND,  4-bit  ECC
0XX011 = Boot from NAND,  8-bit  ECC
0XX100 = Boot from NAND, 12-bit  ECC
0XX101 = Boot from NAND, 24-bit  ECC
0XX110 = Boot from NAND, 40-bit  ECC
0XX111 = Boot from NAND, 60-bit  ECC

OFF  OFF  OFF   X    X    X
OFF  OFF  ON    X    X    X
OFF  ON   OFF   X    X    X
OFF  ON   ON    X    X    X
ON   OFF  OFF   X    X    X
ON   OFF  ON    X    X    X
ON   ON   OFF   X    X    X
ON   ON   ON    X    X    X
ON    X    X   ON   ON   ON
ON    X    X   ON   ON   OFF
ON    X    X   ON   OFF  ON
ON    X    X   ON   OFF  OFF
ON    X    X   OFF  ON   ON
ON    X    X   OFF  ON   OFF
ON    X    X   OFF  OFF  ON
ON    X    X   OFF  OFF  OFF 

TMS
RST

TRST_B
NAND_D6

NAND_D4

DDR_RASb

DDR_CS_B_0

DDR_WEb

NAND_RB
NAND_D0

NAND_D2

NAND_CEb

NAND_D3

TDO TDO

DDR_ZQ

DDR_A0
DDR_A1
DDR_A2
DDR_A3
DDR_A4
DDR_A5
DDR_A6
DDR_A7
DDR_A8
DDR_A9

DDR_A10
DDR_A11
DDR_A12
DDR_A13

DDR_BA0
DDR_BA1
DDR_BA2

DDR_CASb

XTALP
XTALN

POR_RESET_B

DDR_CLK0_N
DDR_CLK0_P

TCK

TDI

R
E

S
E

T
_O

U
T

NAND_REb

NAND_D1

NAND_ALE
NAND_D7

NAND_WEb

NAND_D5

NAND_CLE

EJTAG_CE0

DDR_DQ10
DDR_DQ11
DDR_DQ12
DDR_DQ13
DDR_DQ14
DDR_DQ15

DDR_DQ0
DDR_DQ1

DDR_A13

DDR_A8
DDR_A9

DDR_BA2

DDR_A10
DDR_A11
DDR_A12

DDR_BA0
DDR_BA1

DDR_A0
DDR_A1
DDR_A2

DDR_CASb
DDR_RASb

DDR_WEb

DDR_VREF_DQDDR_A3
DDR_A4
DDR_A5
DDR_A6
DDR_A7

DDR_DQ2
DDR_DQ3
DDR_DQ4
DDR_DQ5
DDR_DQ6
DDR_DQ7
DDR_DQ8

DDR_VREF_CA

DDR_DQ9

DDR_DQS1_P
DDR_DQS1_N

DDR_ODT

DDR_DQM0
DDR_DQM1

CEb
NAND_D1

NAND_RB

NAND_D2

NAND_D6
NAND_D5

NAND_D3
NAND_D4

NAND_D0

NAND_D7
NAND_CLE

NAND_REb

CEb

NAND_ALE

POR_RESET_B
NAND_WEb

DDR_CLK0_P

DDR_A14

DDR_A14

DDR_CS_B_0

DDR_VREF_CA

DDR_A15

DDR_A0

DDR_A12

DDR_A13

DDR_A9

DDR_A10

DDR_A14

DDR_A6

DDR_A2

DDR_A3

DDR_A1

DDR_A11

DDR_A7

DDR_A8

DDR_A4

DDR_A5

DDR_CASb

DDR_WEb

DDR_RASb

DDR_BA2
DDR_BA0

DDR_BA1

DDR_VREF_DQ

DDR_CKE
DDR_RSTb

SOUT

DDR_A15

DDR_A15

EJTAG_CE1

UART0_SOUT
UART0_SIN

GPIO_57
GPIO_58
GPIO_59

SPI_MISO

SPI_SS0_B

GPIO_9

GPIO_15

GPIO_3
GPIO_4
GPIO_5

GPIO_11
GPIO_12
GPIO_13
GPIO_14

GPIO_29
GPIO_30

GPIO_16

DDR_CKE
DDR_DQS0_P
DDR_DQS0_N

DDR_VREF_DQ

ZQ

DDR_CS_B_0

DDR_ODT

DDR_CLK0_N

RESTORE_CNFG

DDR_RSTb

POR_RESET_B

GPIO_15
GPIO_16
GPIO_17
GPIO_18
GPIO_29
GPIO_30

NAND_REb

NAND_D1
NAND_D2
NAND_D3

NAND_WEb
NAND_CLE

GPIO_57
GPIO_59

NAND_D5
GPIO_1

NAND_D4 GPIO_0

GPIO_55
GPIO_53

GPIO_31 NAND_D6
NAND_D7
NAND_ALE

GPIO_2

TCK

TDI

TMS
TRST_B

SYS_RESET_B

SPI_RST

SIN

GPIO_0
GPIO_1
GPIO_2

GPIO_6
GPIO_7
GPIO_8

GPIO_55

GPIO_10

GPIO_18

GPIO_31

GPIO_17

GPIO_53

NAND_D0

SPI_CLK

SPI_MOSI

SPI_CLK

SPI_MOSI

SPI_MISO

SPI_SS0_B

SPI_MISO 3^
B_SPI_MOSI 3^

B_SPI_CLK 3^

UART2_SIN 3^
UART2_SOUT 3^

POR_RESET_B 3^,5

SPI_CLK 3^
SPI_MOSI 3^

+3.3V

+1.5V

+1.5V

+1.5V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+1.5V

DDR_VTT

+3.3V

+1.5V

+3.3V

+3.3V

WPS_IRQ 12

POWER_ON_LED 5

GPHY0_LINK/ACT_LED 5,7

POST_FAIL_LED 5

GPHY4_SPD_LED1 7
GPHY4_SPD_LED0 7

GPHY1_LINK/ACT_LED 5,7
GPHY2_LINK/ACT_LED 5,7
GPHY3_LINK/ACT_LED 5,7

GPHY4_LINK/ACT_LED 5,7

WPS_LED_GRN 5

INET_ACT_LED 5

INET_FAIL_LED 5

GPHY0_SPD_LED0 7

GPHY1_SPD_LED0 7
GPHY0_SPD_LED1 7

GPHY1_SPD_LED1 7
GPHY2_SPD_LED0 7
GPHY2_SPD_LED1 7
GPHY3_SPD_LED0 7
GPHY3_SPD_LED1 7

WPS_LED_RED 5

USB_LED 5
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1 2
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1
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C238
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2
3
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6
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CLE
16
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1
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S

2
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DNU_LOCK
38

DNU
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UU202

MX25L8006E/NL

CS#
1

SO/SIO1
2

WP#
3

SI/SIO0
5

VCC
8

SCLK
6

HOLD#
7

GND
4

R
28

3
0

C205
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C210
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MEMORY AND GPIO

U101A
BCM63138EKFEBG
BGA600_0.8mm

DDR_A_00
AE17

DDR_A_01
AF19

DDR_A_02
AE19

DDR_A_03
AF18

DDR_A_04
AG18

DDR_A_05
AD19

DDR_A_06
AG19

DDR_A_07
AD20

DDR_A_08
AD18

DDR_CS_B_1
AH16

DDR_A_10
AF16

DDR_A_11
AH19

DDR_A_12
AG17

DDR_A_13
AE20

DDR_A_14
AF20

DDR_A_15
AG16

DDR_BA_0
AC18

DDR_BA_1
AF17

DDR_BA_2
AD17

DDR_CAS_B
AD15

DDR_CLK_N
AF14 DDR_CLK_P
AG14

DDR_CKE
AG15

DDR_CS_B_0
AE16

DDR_A_09
AC19

DDR_DM_0
AH10

DDR_DM_1
AG11

DDR_DQS_N_0
AG10

DDR_DQS_N_1
AE11

DDR_DQS_P_0
AF10

DDR_DQS_P_1
AF11

DDR_ODT
AF15

DDR_RAS_B
AE14

DDR_RST_B
AG20

DDR_VREF
AH13 DDR_WE_B
AD16

DDR_ZQ
AD14

EJTAG_CE0
R19

EJTAG_CE1
T19

DDR_DQ_00
AG9

DDR_DQ_01
AF12

DDR_DQ_02
AF9

DDR_DQ_03
AG12

DDR_DQ_05
AG13

DDR_DQ_06
AG8

DDR_DQ_07
AF13

DDR_DQ_08
AC12

DDR_DQ_09
AE13

DDR_DQ_10
AD10

DDR_DQ_11
AD13

DDR_DQ_13
AD12

DDR_DQ_14
AE10

DDR_DQ_15
AD11

SER_LED_DATA/GPHY0_SPD0_LED/LED_00/GPIO_00
M26

SER_LED_CLK/GPHY0_SPD1_LED/LED_01/GPIO_01
K24

SER_LED_MASK/GPHY1_SPD0_LED/LED_02/GPIO_02
J25

UART2_CTS/GPHY1_SPD1_LED/LED_03/GPIO_03
AB27

UART2_RTS/GPHY2_SPD0_LED/LED_04/GPIO_04
AA26

UART2_SIN/GPHY2_SPD1_LED/LED_05/GPIO_05
AA28

UART2_SOUT/GPHY3_SPD0_LED/LED_06/GPIO_06
AB23

SPI_SS5_B/GPHY3_SPD1_LED/LED_07/GPIO_07
J24

SPI_SS4_B/GPHY4_SPD0_LED/LED_08/GPIO_08
AB24

LD1_DIN/SPI_SS3_B/GPHY4_SPD1_LED/LED_09/GPIO_09
AC26

LD1_DCLK/SPI_SS2_B/GPHY0_ACT_LED/LED_10/GPIO_10
AC27

GPHY1_ACT_LED/LED_11/GPIO_11
AA24

GPHY2_ACT_LED/LED_12/GPIO_12
AA25

GPHY3_ACT_LED/LED_13/GPIO_13
AA27

GPIO_123 / SPI_CLK
T28

GPIO_125 / SPI_MISO
R28

GPIO_124 / SPI_MOSI
T27

GPIO_126 / SPI_SSB0
R27

GPIO_127 / SPI_SSB1
T26

GPIO_121 / UART0_SIN
N26GPIO_122 / UART0_SOUT
N27

SYS_RESET_B
N28

XTALN
AE28XTALP
AE27

GPHY4_ACT_LED/LED_14/GPIO_14
Y24

INET0_LED/LED_15/GPIO_15
AB28

PWM1_LED/LED_16/GPIO_16
M28

PWM2_LED/LED_17/GPIO_17
M27

VREG_CLK/GPHY0_SPD0_LED/LED_18/GPIO_18
AE6

INET1_LED/LED_19/GPIO_19
AB25

UART2_CTS/GPHY1_SPD0_LED/LED_20/GPIO_20
P27

UART2_RTS/GPHY1_SPD1_LED/LED_21/GPIO_21
N24

UART2_SIN/GPHY2_SPD0_LED/LED_22/GPIO_22
T25

UART2_SOUT/GPHY2_SPD1_LED/LED_23/GPIO_23
N23

GPHY3_SPD0_LED/LED_24/GPIO_24
K25

SPI_SS2_B/GPHY3_SPD1_LED/LED_25/GPIO_25
K27

SPI_SS3_B/GPHY4_SPD0_LED/LED_26/GPIO_26
K23

UART2_SIN/SPI_SS4_B/GPHY4_SPD1_LED/LED_27/GPIO_27
L24

UART2_SOUT/SPI_SS5_B/GPHY0_ACT_LED/LED_28/GPIO_28
K28

SER_LED_DATA/GPHY1_ACT_LED/LED_29/GPIO_29
L26

SER_LED_CLK/GPHY2_ACT_LED/LED_30/GPIO_30
L27

SER_LED_MASK/GPHY3_ACT_LED/LED_31/GPIO_31
K26

EXT_IRQ_0/GPIO_32
M24

EXT_IRQ_1/GPIO_33
M25

EXT_IRQ_2/GPIO_34
R26

SYS_IRQ_OUT/EXT_IRQ_3/GPIO_35
N25

EXT_IRQ_4/GPIO_36
U27

VREG_CLK/EXT_IRQ_5/GPIO_37
U26

NAND_CEB/GPIO_38
W23

NAND_RE_B/GPIO_39
W24

NAND_RB_B/GPIO_40
W25

NAND_DATA_0/GPIO_41
V27

NAND_DATA_1/GPIO_42
V28

NAND_DATA_2/GPIO_43
V26

NAND_DATA_3/GPIO_44
W28

NAND_DATA_4/GPIO_45
W27

NAND_DATA_5/GPIO_46
W26

NAND_DATA_6/GPIO_47
Y27

NAND_DATA_7/GPIO_48
Y26

NAND_ALE/GPIO_49
V25

NAND_WEB/GPIO_50
U24

NAND_CLE/GPIO_51
V24

LD0_PWRUP/GPIO_52
AC25

LD0_DIN/GPIO_53
AD25

LD0_DCLK/GPIO_54
AB26

LD1_PWRUP/GPIO_55
AD26

PCM_SDIN/GPIO_56
H27

PCM_SDOUT/GPIO_57
H26

PCM_CLK/GPIO_58
J26

PCM_FSYNC/GPIO_59
J27

RESET_OUT_B
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JTAG_TRST_B
R24

JTAG_TDO
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JTAG_TCK
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JTAG_TDI
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T23
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GPHY - Layout Guidelines & Notes
1. Route RDN, RDP and TDN, TDP pairs differentially, with 100ohm
    differential impedance, adjacent to the ground plane.
2. Keep differential pairs within a port separated by 3H distance
    and pairs between ports separted by 5H where H is the hieght of traces
    above the ground plane,  i.e. H = the dielectric thickness.
3. Match differential pair trace length within the pair (P and N) to 10mils.
    No need to match trace length between differential pairs (RD and TD).

Place C301-C320 physically close
to center-tap pins of T301-T303.

Integrated GPHY addresses

GPHY4

GPHY3

GPHY2

GPHY1

GPHY0

Note pair ordering
for best layout.

Connect balls
P19, P25, R23,
AA23 to ground.

The addresses of the integrated Quad GPHY are = base +
offset, where offset = 0,1,2,3 and base is configurable with the
setting of bits [16:12] in the SWITCH_REG_QPHY_CNTRL
register.  Default base value = 0x1.

The address of the integrated GPHY4 is configurable with the
setting of bits [12:08] in the SWITCH_REG_SPHY_CNTRL
register.  Default phy address = 0x5.

GPHY4 can be WAN

GPIO_21

GPIO_28

GPIO_11

GPIO_12

GPIO_13

GPIO_22

GPIO_0

GPIO_1

GPIO_2

GPIO_3

GPIO_5
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GPIO_7

GPIO_20

GPIO_4
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G2_DP1

G2_DN2

G2_DP0

G2_DN3

G2_DP3

G2_DP2

GPHY2_TRDN_0
GPHY2_TRDP_0

GPHY2_TRDP_1
GPHY2_TRDN_2

GPHY2_TRDN_1

GPHY2_TRDP_2
GPHY2_TRDN_3
GPHY2_TRDP_3

GPHY0_TRDP_3
GPHY0_TRDN_3
GPHY0_TRDP_2
GPHY0_TRDN_2
GPHY0_TRDP_1
GPHY0_TRDN_1
GPHY0_TRDP_0
GPHY0_TRDN_0

GPHY4_TRDP_0
GPHY4_TRDN_0

GPHY4_TRDP_1
GPHY4_TRDN_1

GPHY4_TRDP_2
GPHY4_TRDN_2

GPHY4_TRDP_3
GPHY4_TRDN_3

G4_DP3
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G4_DP1

G4_DN1

G4_DP2

G4_DN0
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G4_DN3

GPHY3_TRDP_0

GPHY3_TRDN_1
GPHY3_TRDP_1

GPHY3_TRDN_2
GPHY3_TRDP_2

GPHY3_TRDN_3
GPHY3_TRDP_3

GPHY2_TRDN_3
GPHY2_TRDP_3

GPHY2_TRDN_2
GPHY2_TRDP_2

GPHY2_TRDN_1
GPHY2_TRDP_1

GPHY2_TRDN_0
GPHY2_TRDP_0

GPHY1_TRDN_0

G1_DP3

G1_DN2
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G1_DP1

G1_DP0
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G1_DP2

G0_DN0
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G0_DP1

G0_DP3

G0_DN3

G0_DP2

GPHY1_TRDP_0
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GPHY1_TRDN_2
GPHY1_TRDP_2

GPHY1_TRDP_3
GPHY1_TRDN_3

GPHY0_TRDP_3
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GPHY0_TRDP_2
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G4_DN3

G3_DP0
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G2_DN0
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G2_DN2
G2_DN1
G2_DP3
G2_DN3

G1_DP0
G1_DN0
G1_DP1
G1_DP2

G1_DN2
G1_DN1
G1_DP3
G1_DN3

G0_DP0
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G0_DP1
G0_DP2

G0_DN2
G0_DN1
G0_DP3
G0_DN3

L0_LNKACT

L1_LNKACT

L4_LNKACT
L3_LNKACT
L2_LNKACT

L0_LNKACT

L1_LNKACT

L2_LNKACT

L3_LNKACT

L4_LNKACT

+3.3V_LED

GPHY0_SPD_LED16

GPHY1_SPD_LED16

GPHY1_SPD_LED06

GPHY0_SPD_LED06

GPHY2_SPD_LED06

GPHY2_SPD_LED16

GPHY3_SPD_LED06

GPHY3_SPD_LED16

GPHY4_SPD_LED16

GPHY4_SPD_LED06

GPHY0_LINK/ACT_LED5,6

GPHY1_LINK/ACT_LED5,6

GPHY2_LINK/ACT_LED5,6

GPHY3_LINK/ACT_LED5,6
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GPHY INTERFACES

BCM63138

U101C
BCM63138EKFEBG
BGA600_0.8mm

GPHY0_TRD3_P
A12

GPHY0_TRD3_N
B12

GPHY0_TRD2_P
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GPHY0_TRD2_N
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GPHY0_TRD1_P
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Ground these inputs when DECT function is not used.
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BCM63138
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DECT

U101F
BCM63138EKFEBG
BGA600_0.8mm

DECT_XTALN
AG7DECT_XTALP
AH7

GPIO_138 / DECT_BTDO
AH4

GPIO_139 / DECT_MWR_LE
AD8

GPIO_141 / DECT_MWR_SIO
AC7

DECT_RFCLK
AG6

GPIO_137 / DECT_RDI
AD7

GPIO_140 / DECT_MWR_SK
AE7

DECT_LDO_VREF
AH5

ADSL2+/VDSL AFE

BCM63138

(2 OF 8)

U101B
BCM63138EKFEBG
BGA600_0.8mm

AFE_RXIN0
AH26

AFE_RXIN1
AH22

AFE_RXIP0
AG26

AFE_TXON0
AH28

AFE_TXON1
AH24

AFE_RXIP1
AG22

AFE_TXOP0
AG28

AFE_TXOP1
AG24

AFE_RNCN
AE23AFE_RNCP
AD23
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1. Route traces with 50ohm characteristic impedance.
2. Match trace lengths to a tolerance of 385 mil within
   TX and RX separately.
3. Keep the receive and transmit signals kept away from
    each other and other analog and clock signals. 
4. Place capacitors and ferrite beads close to VDD
   traces and routes short.

Place R601-629 close to 63138.  MII/RGMII outputs have 25
ohm impedance.  Use value to match trace  impedance.
Rtrace =  Rterm + Rdriver.  Increase value to reduce EMC.

MII/GMII/RGMII - Layout Guidelines & Notes

MII can be WAN

AE can be WAN

RGMII3 can be WAN

done

done

no need

RGMII_MDC
RGMII_MDIO

+3.3V
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R2 100

R3 100

R13 100

R14 100

R630

1.5K

MII, RGMII1-3, AE
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BCM63138

U101D

BCM63138EKFEBG
BGA600_0.8mm

GPIO_60 / MII_COL
W6

GPIO_61 / MII_CRS
V6

GPIO_62 / MII_RXCLK
U3

GPIO_65 / MII_RXD_00
U1

GPIO_66 / MII_RXD_01
U2

GPIO_67 / MII_RXD_02
V3

GPIO_68 / MII_RXD_03
V2

GPIO_64 / MII_RXDV
W2

GPIO_63 / MII_RXER
W1

GPIO_69 / MII_TXCLK
U5

GPIO_72 / MII_TXD_00
U4

GPIO_73 / MII_TXD_01
W5

GPIO_74 / MII_TXD_02
W4

GPIO_75 / MII_TXD_03
W3

GPIO_70 / MII_TXEN
V5

GPIO_71 / MII_TXER
U6

RGMII3_TXD_02 / GPIO_110
K3

RGMII3_TXD_03 / GPIO_111
K5

RGMII3_RXD_00 / GPIO_102
H1

RGMII3_RXD_01 / GPIO_103
H2

RGMII3_RXD_02 / GPIO_104
J3

RGMII3_RXD_03 / GPIO_105
J2

RGMII3_TXCLK / GPIO_106
H4

RGMII3_TXCTL / GPIO_107
K6

RGMII3_TXD_00 / GPIO_108
J5

RGMII3_TXD_01 / GPIO_109
K4

RGMII1_RXCTL / GPIO_77
T2 RGMII1_RXCLK / GPIO_76
P3

GPIO_113 / RGMII_MDIO
Y1GPIO_112 / RGMII_MDC
Y2

RGMII3_RXCTL / GPIO_101
K2 RGMII3_RXCLK / GPIO_100
H3

RGMII1_TXCTL / GPIO_83
T5 RGMII1_TXCLK / GPIO_82
P5

RGMII1_RXD_00 / GPIO_78
P1

RGMII1_RXD_01 / GPIO_79
P2

RGMII1_RXD_02 / GPIO_80
R3

RGMII1_RXD_03 / GPIO_81
R2

RGMII1_TXD_00 / GPIO_84
P4

RGMII1_TXD_01 / GPIO_85
R5

RGMII1_TXD_02 / GPIO_86
T4

RGMII1_TXD_03 / GPIO_87
T3

RGMII2_TXCLK / GPIO_94
L5

RGMII2_TXCTL / GPIO_95
M5

RGMII2_TXD_00 / GPIO_96
L4

RGMII2_TXD_01 / GPIO_97
N5

RGMII2_TXD_02 / GPIO_98
N4

RGMII2_TXD_03 / GPIO_99
N3

RGMII2_RXCLK / GPIO_88
L3

RGMII2_RXCTL / GPIO_89
N2

RGMII2_RXD_00 / GPIO_90
L1

RGMII2_RXD_01 / GPIO_91
L2

RGMII2_RXD_02 / GPIO_92
M3

RGMII2_RXD_03 / GPIO_93
M2

AE_TXDP
E1

AE_TXDN
E2

AE_RXDN
F2AE_RXDP
F3
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USB3.0 - Layout Guidelines & Notes
1. Route DM/DP pair with 90 ohms differential impedance.
2. Route Super Speed SSRX and SSTX pairs with 100 ohms differential impedance.
3. The P and N traces are length matched, with max differential skew, within 20mils
4. Differential trace length must be less than 5 inches
5. No more than 2 vias per trace, prefer zero.
6. Never split the ground plane under differential pair routing
7. Route differential pairs above the GND plane.
8. Adjacent differential pairs should be separated by at least 3 times the trace width.
(e.g. 7.5 mil trace, leave >22.5mils between adjacent diff pairs)

Route PCIe traces with 100ohm
differential characteristic impedance.

USB1_PWRFLT
USB1_PWRON

USB_RREF

PCIE0_TD_P
PCIE0_TD_N

PCIE1_CLKOUTP

PCIE1_TD_N
PCIE1_TD_P

PCIE1_CLKOUTN

VBUS0

VBUS1

USB0_PWRFLT
USB0_PWRON

USB0_DP

PCIE0_CLKOUTP
PCIE0_CLKOUTN

VBUS0

VBUS1

USB0_DM
USB0_DP

USB1_DP
USB1_DM

USB0_DM

USB1_DP
USB1_DM

PCIE1_RDP3^,13

PCIE1_TDP3^,13
PCIE1_TDN3^,13

PCIE1_RDN3^,13

PCIE1_CLKP3^,13
PCIE1_CLKN3^,13

PCIE1_CLKREQ_B3^,13
PCIE1_RST_B3^,13

+5V

+3.3V

+3.3V

+5V +5V

+5V +5V

PCIE0_RDN12
PCIE0_RDP12

PCIE0_TDP12
PCIE0_TDN12

PCIE0_RST_B12

PCIE0_CLKP12
PCIE0_CLKN12

PCIE0_CLKREQ_B12
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C710 0

U10

BAV99
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2 3

R703
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R702
2K
1%

R704
10K

U701
MP62340
SO8

EN1
3

VIN
2

FLAG2
5

OUT2
6

FLAG1
8

OUT1
7

EN2
4

GND
1

U11

BAV99
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2 3

+ C703
120uF
16V

R705
10K

U12

BAV99

1

2 3C712 0.1uF

+ C702
120uF
16V

R708
10K

BCM63138
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USB/PCIe/SATA

U101E
BCM63138EKFEBG
BGA600_0.8mm

USB_RREF
E15

USB0_DM
B19

USB0_DP
A19

GPIO_132 / USB0_PWRFLT
A21GPIO_133 / USB0_PWRON
B21

USB0_SSRXN
A18

USB0_SSRXP
B18

USB0_SSTXN
B20

USB0_SSTXP
C20

USB1_DM
B16

USB1_DP
A16

GPIO_134 / USB1_PWRFLT
C21GPIO_135 / USB1_PWRON
D21

USB1_SSRXN
A15

USB1_SSRXP
B15

USB1_SSTXN
B17

USB1_SSTXP
C17

PCIE0_REFCLKP
F25

PCIE0_REFCLKN
F24

PCIE0_CLKOUTP
B26

PCIE0_CLKOUTN
A26

PCIE0_TDP
B28

PCIE0_TDN
A28

PCIE0_RDP
B27

PCIE0_RDN
A27

PCIE0_CLKREQ_B / GPIO_128
F28

PCIE0_RST_B / GPIO_129
F27

SATA_RDN
C23SATA_RDP
B23

SATA_TDN
A24SATA_TDP
B24

PCIE1_REFCLKP
H23

PCIE1_REFCLKN
G23

PCIE1_CLKOUTP
C27

PCIE1_CLKOUTN
C28

PCIE1_TDP
E26

PCIE1_TDN
E27

PCIE1_RDP
D27

PCIE1_RDN
D28

PCIE1_CLKREQ_B / GPIO_130
G27

PCIE1_RST_B / GPIO_131
G28

C706 0.1uF

C719 0

C720
22pF

C718 0

C713 0.1uF

C709 0

C711
22pF

C701

22uF/10V

U9

BAV99

1

2 3

C707 0.1uF

J701
USB-STACKED

VBUS1
1

DM1
2

DP1
3

GND1
4

SHIELD
10

SHIELD
11

SHIELD
12

DP2
7 DM2
6 VBUS2
5

GND2
8

SHIELD
9
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0603

Keep voltage drop across ferrite beads
to less than 1% of supply voltage.

0402

DCR = 0.34 ohms

0603

~ 40mA

~ 25mA

DCR = 0.34 ohms

DCR = 0.34 ohms

DCR = 0.34 ohms

DCR = 0.34 ohms

VDDO

VDDP

VOLTAGE ON MII_VDDO/RGMIIx_VDDO MUST MATCH THE MII MODE SELECTED.

CONNECT RGMIIx_VDDO_1 & _2 TO 3.3V WHEN USED IN RGMII 3.3V or GPIO MODE.
CONNECT TO 2.5V WHEN USED IN RGMII 2.5V MODE.
CONNECT TO 1.8V WHEN USED IN 1.8V HSTL MODE.
WHEN NOT USED, CONNECT TO ANY 1.8V, 2.5V OR 3.3V.

CONNECT MII_VDDO_1 & _2 TO 3.3V WHEN USED IN MII, RvMII, RGMII 3.3V or GPIO MODE.
CONNECT TO 2.5V WHEN USED IN RGMII 2.5V MODE.
CONNECT TO 1.8V WHEN USED IN 1.8V HSTL MODE.
WHEN NOT USED, CONNECT TO ANY 1.8V, 2.5V OR 3.3V.

FOR ALL MII, RGMII PORTS WHEN NOT USED, CONNECT TO LOWEST VOLTAGE FOR LOWEST POWER
CONSUMPTION.  SIMPLEST PCB LAYOUT ACHIEVED WHEN ALL PORTS  ARE CONNECTED TO 1.8V.

~250mA

~ 125mA

~ 33mA

~ 20mA

~ 20mA

DCR = 0.2 ohms

DCR = 0.2 ohms

0603

0805

RGMII3 VDDO
must be 3.3V
because it is used
in gpio mode

~ 15mA

~ 15mA

~ 25mA

~ 40mA

If DECT interface is used,
add ferrite and cap filters to
1.8V and 1.0V supplies.

AFE_RNCADC_AVDD1P8

AFE_RX_AVDD1P0

AFE_RXADC_AVDD1P8

AFE_LDO_2P9OUT

AFE_LDO_2P9OUTAFE_RX_AVDD2P9

AFE_TX_AVDD2P9

AFE_TX_AVDD1P8

AFE_TX_AVDD1P0

SATA_PVDD1P0
SATA_TVDD1P0
SATA_RVDD1P0

SATA_PMDVDD1P0
SATA_PVDD1P0

SATA_PMDVDD1P0

SATA_TVDD1P0

SATA_RVDD1P0

PCIE1_RVDD1P0

PCIE0_TVDD1P0

GPHY_PLLVDD1P8

AFE_RX_AVDD1P0

PCIE0_TVDD1P0
PCIE0_RVDD1P0

GPHY_AVDD1P8

USB_AVDD3P3
USB_AVDD1P8

AFE_RX_AVDD1P8

GPHY_AVDD3P3

GPHY_AVDD3P3

GPHY_PLLVDD1P8

GPHY_AVDD1P8

PCIE0_PVDD1P0

AFE_TX_AVDD1P8
AFE_TX_AVDD1P0

AFE_TX_AVDD2P9

PCIE0_PVDD1P0

PCIE1_PVDD1P0
PCIE1_TVDD1P0
PCIE1_RVDD1P0

PCIE0_RVDD1P0

AFE_LDO_2P9OUT

USB_PVDD1P0
USB_TVDD1P0
USB_RVDD1P0
USB_DVDD1P0

PCIE1_TVDD1P0

AFE_RX_AVDD2P9

AFE_RX_AVDD1P8

AFE_RNCADC_AVDD1P8
AFE_RXADC_AVDD1P8

PCIE1_PVDD1P0

XTAL_PLLVDD1P8
XTAL_AVDD1P0

AE_AVDD1P0
AE_TVDD1P0
AE_AVDD1P0

PLL_AVDD1P8

PLL_AVDD1P8

DDR_LDO_VDDO
DDR_VDDO_CK

USB_TVDD1P0

USB_AVDD1P8

USB_PVDD1P0

USB_RVDD1P0

USB_AVDD3P3

XTAL_PLLVDD1P8

XTAL_AVDD1P0

USB_DVDD1P0

AE_TVDD1P0

AE_AVDD1P0

+1.8V

+1.0VD

+3.3V

+1.0VA

+1.0VA

+1.0VA

+1.0VA

+1.0VA

+1.8V

+1.0VA

+3.3V

+1.5V

+1.0VA

+3.3V

+1.0VA

+1.0VA

+1.0VA

+1.8V

+1.8V

+1.8V

+1.0VA

+1.8V

+1.8V

+1.8V

+1.0VA

+3.3V

+1.0VA

+1.0VA

+1.0VA

+1.0VA

+3.3V

+1.0VA

+1.8V

+1.0VA

+1.0VA

+1.8V

+1.8V

+1.8V

+1.5V

+1.0VA

+1.8V

+1.8V

+1.8V

+1.8V

+1.8V

+1.8V
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C953

1500pF
FB912

470 Ohms

C904

0.1uF

C989
1uF

C962

4700pF

C906

0.1uF

FB915

600 Ohms

C959
4.7uF

C928

10uF

C90

0.1uF

FB931

600 Ohms

C985

0.1uF

C957
10uF

C902
2.2uF

C965

2200pF

FB919

600 Ohms

C992
1uF

C919

0.1uF

C67

0.01uF

C966
1uF

C956

1uF

C99

22uF/6.3V

C91
10uF

C971
1uF

C998
1uF

C994
1uF

C978
1uF

C982
1uF

C910
1uF

C929
2.2uF

C938

0.1uF

C98

22uF/6.3V

C988

1000pF

C950
4.7uF

FB927

600 Ohms

C980
1uF

C932

0.1uF

C921

0.1uF

C94

1500pF

C951

4700pF

C954

1500pF

C930

0.1uF

R901 0

C920

0.1uF

C946
1uF

C905

0.1uF

C987

0.1uF

FB914

600 Ohms

C937

0.1uF

C949

1uF

C88
2.2pF

C961

0.022uF

FB917

600 Ohms

C983
1uF

FB936

600 Ohms

C922

0.1uF

C981
1uF

C958
10uF

C64

0.01uF

FB925

600 Ohms

C970
1uF

C968
1uF

C92

0.1uF

C964

2200pF

FB928

600 Ohms

C979
1uF

C917
2.2uF

POWER
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U101H
BCM63138EKFEBG
BGA600_0.8mm

VDDC1P0_2
K14

VDDC1P0_3
K15

VDDC1P0_4
K18

VDDC1P0_5
K19

VDDC1P0_6
L10

VDDC1P0_7
L11

VDDC1P0_8
L14

VDDC1P0_9
L15

VDDC1P0_10
L18

VDDC1P0_12
M12

VDDC1P0_13
M13

VDDC1P0_14
M16

VDDC1P0_15
M17

VDDC1P0_16
N12

VDDC1P0_11
L19

VDDC1P0_17
N13

VDDO3P3_1
J23

VDDO3P3_2
J28

VDDO3P3_3
U23

VDDO3P3_4
V23

VDDP1P8_4
Y23

VDDO3P3_5
AB1

VDDP1P8_1
L23

VDDP1P8_2
M23

VSS_94
W18

VSS_92
W10

DECT_VDDO1P8
AB6

VSS_5
C22 VSS_4
C15 VSS_3

C9 VSS_2
B25 VSS_1
A25

VSS_100
AC13

PCIE1_RVDD1P0
D26

PCIE1_TVDD1P0
F26

PCIE1_PVDD1P0
H24

PCIE0_RVDD1P0
C26

PCIE0_TVDD1P0
C25

VSS_14
D14

VSS_11
D5

VSS_12
D9

VSS_13
D11

GPHY1_AVDD3P3_1
E11

QGPHY_PLLVDD1P8
D12

VSS_55
M18VSS_54
M15VSS_53
M14VSS_52
M11VSS_51
M4VSS_50
L25

VSS_18
D23

SATA_RVDD1P0
B22

SATA_TVDD1P0
A22

SATA_PVDD1P0
D22

SATA_PMDVDD1P0
D24

DDR_LDO_VDDO
W17

DDR_VDDO_5
W16 DDR_VDDO_4
W15 DDR_VDDO_3
W14 DDR_VDDO_2
W13 DDR_VDDO_1
W12

VSS_30
F6

QGPHY_AVDD1P8_2
E8

GPHY2_AVDD3P3_1
E10

GPHY4_PLLVDD1P8
C12

VSS_57
N1VSS_56
M19

DECT_VDD1P0
AC8

VSS_17
D20 VSS_16
D16

DECT_VDD3P3
AE8

GPHY2_AVDD3P3_2
F10

GPHY3_AVDD3P3
F9

GPHY4_AVDD3P3
F8

OTP_VDDO1P8
P23

PCIE0_PVDD1P0
E25

VSS_10
D4 VSS_9
D3 VSS_8
D2

VSS_20
E4 VSS_19

D25

GPHY1_AVDD3P3_2
F11

GPHY0_AVDD3P3
F12

GPHY4_AVDD1P8
E7

QGPHY_AVDD1P8_1
D8

AFE_RNCADC_AVDD1P8
AF23

AFE_LDO_3P3IN
AE25

AFE_RX_AVDD2P9
AF26

AFE_RXADC_AVDD1P8
AE22AFE_RX_AVDD1P8
AF22

AFE_TX_AVDD1P8
AF28

AFE_TX_DVDD1P0
AF27

AFE_TX_AVDD2P9
AF24

VSS_44
K13

VSS_45
K16

VSS_46
L12

VSS_47
L13

VSS_48
L16

VSS_101
AC15

DDR_VDDO_6
AC11

VSS_99
AC10

DDR_VDDO_CK
AC14

DDR_VDDO_7
AC17

VSS_102
AC16

DDR_VDDO_9
AE12

DDR_VDDO_10
AE15

DDR_VDDO_11
AE18

VSS_7
D1

VSS_21
E9

VSS_26
E20 VSS_25
E16

AE_TVDD1P0
E3

VSS_24
E14

AE_RVDD1P0
F4

VSS_23
E13 VSS_22
E12

AE_PVDD1P0
G3

VSS_6
C24

VDDC1P0_18
N16

VDDC1P0_19
N17

VDDC1P0_20
P11

VDDC1P0_21
P14

VDDC1P0_22
P15

VDDC1P0_23
P18

VDDC1P0_24
R10

VDDC1P0_25
R11

VDDC1P0_26
R14

VDDC1P0_27
R15

VDDC1P0_28
R18

VDDC1P0_29
T12

VDDC1P0_30
T13

VDDC1P0_31
T16

VDDC1P0_32
T17

VSS_79
U13

VSS_81
U17

VSS_86
V10

VSS_87
V11

VSS_89
V15

VSS_91
V18

VSS_93
W11

VSS_15
D15

AFE_RX_AVDD1P0
AD22

AFE_LDO_2P9OUT
AF25

VSS_49
L17

VDDC1P0_1
K11

VSS_58
N10

VSS_59
N11

VSS_60
N14

VSS_61
N15

VSS_62
N18

VSS_63
N19

VSS_64
P12

VSS_65
P13

VSS_66
P16

VSS_67
P17

VSS_68
R4

VSS_69
R12

VSS_70
R13

VSS_71
R16

VSS_72
R17

VSS_73
T1

VDDP1P8_3
T10

VSS_74
T11

VSS_75
T14

VSS_76
T15

VSS_77
T18

VSS_78
U11

VSS_80
U15

VSS_82
U18

VSS_83
U19

VSS_35
G1

VSS_97
AA6

VSS_98
AC9

VSS_103
AC20

VSS_34
F23 VSS_33
F20 VSS_32
F19 VSS_31

F7
VSS_29

F5 VSS_28
E24 VSS_27
E23

VSS_84
U25

VSS_85
V4

VSS_88
V13

VSS_90
V17

VSS_95
Y25

VSS_96
AA4

VSS_104
AC21

VSS_105
AC22

VSS_106
AD6

V
S

S
_1

07
A

D
21

V
S

S
_1

27
A

H
27

V
S

S
_1

26
A

H
25

V
S

S
_1

25
A

H
23

V
S

S
_1

24
A

H
21

V
S

S
_1

23
A

H
20

V
S

S
_1

22
A

H
17

V
S

S
_1

21
A

H
14

V
S

S
_1

20
A

H
11

V
S

S
_1

19
A

H
8

V
S

S
_1

18
A

G
27

V
S

S
_1

17
A

G
25

V
S

S
_1

16
A

G
23

V
S

S
_1

15
A

G
21

V
S

S
_1

14
A

G
5

V
S

S
_1

13
A

F2
1

V
S

S
_1

12
A

F7
V

S
S

_1
11

A
F6

V
S

S
_1

10
A

E
24

V
S

S
_1

09
A

E
21

DDR_VDDO_8
AE9

V
S

S
_1

08
A

D
27

VSS_38
G25 VSS_37
G24 VSS_36

G2

USB_AVDD3P3
C16

USB_AVDD1P8
C19

USB_BVDD1P8
D19

USB_DVDD1P0
E19

USB_RVDD1P0
C18

USB_TVDD1P0
D18

USB_PVDD1P0
D17

PLL_AVDD1P8
K17

XTAL_AVDD1P0
AD28

XTAL_PLLVDD1P8
AE26

MII_VDDO_1
R6

MII_VDDO_2
T6

MII_VDDP
U10

RGMII1_VDDO_1
N6

RGMII1_VDDO_2
P6

RGMII1_VDDP
P10

RGMII2_VDDO_1
L6

RGMII2_VDDO_2
M6

RGMII2_VDDP
M10

RGMII3_VDDO_1
H6

RGMII3_VDDO_2
J6

RGMII3_VDDP
K10

VSS_39
G26

VSS_40
H25

VSS_41
J4

VSS_42
K1

VSS_43
K12

DDR_AVDD1P0_1
U12

DDR_AVDD1P0_2
U14

DDR_AVDD1P0_3
U16

DDR_AVDD1P0_4
V12

DDR_AVDD1P0_5
V14

DDR_AVDD1P0_6
V16

FB916

600 Ohms

FB920

600 Ohms

C66

0.01uF

FB910

600 Ohms

C935

0.1uF

C931

0.1uF

FB913

470 Ohms

C927

10uF

FB918

600 Ohms

C990

0.1uF (DNI)

C972
10uF

C991

0.1uF

C952

4700pF

C947
1uF

C986

0.1uF

L901 22nH

C941

1uF

FB932

600 Ohms

C918

0.1uF

C900

1000pF

C911
1uF

C2358

0.047uF

C996
1uF

C934

0.1uF

FB909

600 Ohms

C95

1500pF

C969
10uF

C977
1uF

FB929

600 Ohms

C916
2.2uF

C65

0.01uF

C960

0.047uF

C936

0.1uF

C955
33uF

FB926

600 Ohms

C967
1uF

C903

0.1uF

C984
1uF

C901
2.2uF

FB930

600 Ohms

C933

0.1uF

C907

0.1uF

C963

4700pF
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Wi-Fi Protected Setup Push-Button

+5V_5G

+3.3V_WLAN_5G

+3.3V

+5V_5G

+3.3V

+5V

PCIE0_CLKREQ_B10

PCIE0_CLKN10
PCIE0_CLKP10

PCIE0_TDN10

PCIE0_RDN10

PCIE0_TDP10

PCIE0_RDP10

PCIE0_RST_B 10
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C1004

0.1uF

SSW1001
PTS645VL83_LFS

13

4 2
FB2 0

12

C1009
1000pF

C1003

0.1uF

PCI Express Mini Card
Electromechanical Spec Rev 1.2

MECHANICAL KEY
RSVD

J1001
MINIPCIE-B_AND_Q

WAKE_L
1 COEX1
3 COEX2
5 CLKREQ_L
7 GND_9
9 REFCLK_N

11

PER0N
23

GND_15
15

UIM_C8
17 UIM_C4
19 GND_21
21

PER0P
25 GND_27
27 GND_29
29 PET0N
31 PET0P
33 GND_35
35

RSVD_51
51

RSVD_49
49

RSVD_47
47

RSVD_45
45

GND_43
43

VAUX3V3
41

VAUX3V3_39
39

GND_37
37

VAUX3V3_2
2GND_4
4VCC1V5_6
6

UIM_VPP
16

UIM_RESET
14

UIM_CLK
12

UIM_DATA
10

UIM_PWR
8

GND_18
18W_DISABLE_L
20PERST_L
22VAUX3V3_24
24GND_26
26VCC1V5_28
28SMB_CLK
30SMB_DATA
32GND_34
34USB_DN
36USB_DP
38GND_40
40LED_WWAN_L
42LED_WLAN_L
44LED_WPAN_L
46VCC1V5_48
48GND_50
50VAUX3V3_52
52

A
L
IG

N
_
S

M
A

L
L

5
4

A
L
IG

N
_
B

IG
5
3

REFCLK_P
13

M
T

G
_
B

5
7

5
7

M
T

G
_
B

5
8

5
8

P
A

D
5
5

5
5

P
A

D
5
6

5
6

M
T

G
_
Q

5
9

5
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